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（2） 对 9 株细菌所产的脂肪酶进行酶学性质研究，结果显示这些酶的
适作用温度在 25℃~35℃、 适作用 pH 值在 8~10 之间，其中
L13 菌株所产脂肪酶（l13）具有适应温度和 pH 范围广、对多种
金属离子耐受性强、能有效降解不同底物等特点，在环境保护和
工业生产方面具有很好的应用前景。 
（3） 通过引物设计的方法，从假单胞菌 L13 中扩增得到全长的脂肪酶
基因（LIP13），LIP13 基因部分序列长 957bp，编码 318 个氨基酸，
此克隆序列的氨基酸残基 160~165 处为脂肪酶的高度保守区域即
活性中心序列 GDSAGG，对该基因构建了重组表达载体，成功在
表达宿主大肠杆菌 E.coli BL21(DE3)中进行表达，SDS-PAGE 结果
表明，在 34kD 附近出现了明显的蛋白条带，与理论推导的蛋白质
量相一致。 
（4） 根据 LIP13 基因序列，设计特异引物，以 pGEX-4T-1 为表达载体，
以表达宿主大肠杆菌 E.coli BL21(DE3)表达宿主菌，成功构建重组
表达质粒 GST-LIP13-His6，经 IPTG 诱导表达，利用谷胱甘肽-S-
转移酶(GST)和 His-tag，简便的分离纯化目的蛋白。 
综上所述，对 L13 脂肪酶酶学性质的研究以及应用基因工程方法成功构建



































Lipase (EC 3.1.1.3) hydrolyzes triacylglycerols and catalyzes the reactions of 
ester synthesis and transesterification. Due to the characteristics of gentle reaction 
conditions, fewer by-products and less contamination to environment, lipases have 
been extensively applied in industries. Lipase is important in the bio-chemical and it 
is widely using in biological products recently. In this study, we researched the lipase 
and obtained the following results: 
(1) 9 strains lipase-producing bacteria from mangrove soil of Longhai, Fujian 
were isolated and characterized. The results of 16S rDNA sequence analysis showed 
that those bacteria belonged to Rhodococcus、Kocuria、Pseudomonas and Bacillus. 
(2) Preliminary studies on properties of lipase products from those bacteria 
demonstrated that the optimal temperature was 25℃~35℃, the optimal pH was 8~10. 
The lipases ( l13) produced by  L13 had an effective role in a wide range of 
temperature and pH. They were also resisted to a variety of metal ions and could 
effectively degrade different substrates. Due to these properties, we suppose the lapses 
will have a broad application prospect in industrial production and environmental 
protection. 
(3) Strain L13 was used to study the lipase (LIP13) by using genomic methods. 
The gene encoding a key enzyme was cloned and expressed in Escherichia coli BL21 
(DE3). Nucleotide sequeneing showed LIP13 gene is 957 bp major open reading 
frame, and the deduced amino residues encoded a protein of 318 amino acid residues. 
The LIP13 gene is partial which includes the GDSAGG motif. The active site serine 
residue was found from residues 160 to 165. The lipase was detected with a 34 kD 
band displayed in SDS-PAGE gel, which analysis indicated that the molecular mass of 
the lipase was in accordance with that of theoretical analysis.  















prokaryotic expression recombinant plasmid termed GST-LIP13-His6 with the 
pGEX-4T-1 as the expressive vector. The positive colonies expressed 
GST-LIP13-His6 protein in Escherichia coli BL21 (DE3) when induced by IPTG 
under the optimal condition. We have used glutathione S-transferase (GST) and His- 
tag to get the target protein with simple purification procedure. 
Insummary, studies on properties of lipase and recombinant l13 plasmid was 
successfully constructed. The recombinant l13 was expressed, and the expression 
products were purified. It implied the expressed lipase could be widely applied in the 
biological fields and chemical industry. Therefore, we hope to reconstruct the lipase 
gene and optimize the expression condition to obtain the engineering strains suitable 
for industrial applications. 


































图 1.1 脂肪酶的催化反应[126] 


























  表 1.1 脂肪酶的来源[63] 
Table. 1.1 sources of lipases 
 
Microorganism Sources Reference
Acinetobacter sp. strain No.6 Siberian tundra soil [85] 
Acinetobacter sp. strain No.O16 Not specified [86] 
Achromobacter lipolyticum Not specified [87] 
Aeromonas sp. strain No.LPB 4 Sea sediments [88] 
Aeromonas hydrophila Marine habitat [89] 
Bacillus sphaericus MTCC 7526 Gangothri Glacier [90] 
Moraxella sp. Antarctic habitat [91] 
Moraxella sp. TA144 Antarctic habitat [103] 
Photobacterium lipolyticum M37 Marine habitat [92] 
Pseudoalteromonas sp.wp27 Deep sea sediments [93] 
Pseudoalteromonas sp. Antarctic marine [94] 
Psychrobacter sp. Antarctic marine [94] 
Vibrio sp. Antarctic marine [94] 
Pseudomonas sp.strain KB700A Subterranean environment [95] 
Pseudomonas sp.B11-1 Alaskan soil [96] 
Pseudomonas P38 Not specified [97] 
Pseudomonas fluorescens Refrigerated milk samples [98] 















Pseudomonas fluorescens Refrigerated human placental 
extracts 
[100] 
Pseudomonas fragi strain no.IFO3458 BCCMTM/LMG2191T 
Bacteria collection 
[101] 
Pseudomonas fragi Strain no.IFO 
12049 
Not specified [102] 
Psychrobacter sp.wp37 Deep sea sediments [103] 
Psychrobacter okhotskensis sp. Sea coast [104] 
Psychrobacter sp.Ant300 Antarctic habitat [105] 
Psychrobacter immobilis strain B 10 Antarctic habitat [106] 
Serratia marcescens Raw milk [107] 
Staphylococcus aureus Not specified [108] 
Staphylococcus epidermidis Frozen fish samples [90] 
Aspergillus nidulans Not specified [109] 
Candida antarctica Antarctic habitat [110] 
[111] 
[112] 
C.lipolytica Frozen food [108] 
Geotrichum candidum Frozen food [108] 
Pencillium roqueforti Frozen food [108] 
Rhizopus sp. Frozen food [113] 
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